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<54) [Nam® of the invention] 
Catalytic £mm®m Vm& fat mm® 

rropici 

The topic of the present invention is to suggest a catalytic converter for the 
purification of exhaust gas, where the change of the shape of the metal 
shell is eliminated and through the improvement of the durability 
properties of the inorganic seal material excellent thermal resistance 
properties and durability properties are obtained, 

| Solution BsieasureJ 

Catalytic converter used for the purification of exhaust gas that is the 
catalytic converter 1 which has a structure that is formed from the 
columnar shaped catalyst support body 4, the cvlindrically shaped metal 
shells 21 and 22, that cover the outer side of this catalyst supporting 
material, and the inorganic seal layer 3, which is enclosed in the space 
between these; where at the inner circumference surface of the metal shells 
in the vicinity of both end parts in the axial direction of the above catalytic 
1 



fHange of the claims of Hie mverition] 

[Claim 1] 



Catalytic converter used for the purification of exhaust gas characterized 
by the fact that it is a catalytic converter, which has a stricture that is 
termed from a columnar shaped catalyst support body, a cylindrically 
shaped metal shells, that cover the outer side of this catalyst support 
material and an inorganic seal layer, which is enclosed in the space 
between these; where at the inner circumference surface of the metal shells 
m the vicinity of both end parts in the axial direction of the above catalytic 
converter, an inorganic heat insulation material is adhered through a net 
that is manufactured from metal. 



[Claim 2] 



Catalytic converter according to the above described Claim 1 of the 
present invention, characterized by the fact that the attachment of the 
above described inorganic heat insulation material to the inner 
circumference surface of the metal shells, is done as the area is made to be 
the area from both end parts of the catalytic converter in the axial 
direction to both ends parts of the seal layer, which is wrapped on the 
outer circumference surface of the catalyst supporting material. 

[Claim 3] 

Catalytic converter according to the above described Claim 1 of the 
present invention, characterized by the fact that the attachment of the 
above described inorganic heat insulation materia! to the inner 
circumference surface of the metal shells, is done as the area is made to be 
the area from both end parts of the catalytic converter in the axial 
direction to the area that connects the catalyst supporting material and 
each end part of the seal layer. 

[Claim 4] 



2 



Catalytic converter according to the above described Claim 1 of the 
present invention, characterized by the fact that as the above described 
inorganic heat insulation material and the inorganic sheet that is used as 
the seal layer a material is used made from an inorganic fiber material 
that w formed from at least one type or two and more types of materials 
selected from the group of alumina, silica, alumina - silica and glass, 
where the thickness of that material is in the range of2~6 mm and the 
fsllmg density is in the range of 0.10 ~ 0.50 g/cm3. 

[ClaimS] 

Catalytic converter according to the above described Claim 1 of the 
present invention, characterized by the fact that the above described metal 
net is a stainless steel net where the wire diameter is in the range of 50 ~ 
300 microns, and the openings are in the range of # 20 - 150 mesh, and it is 
spot welded to the inner circumference surface of the metal shell, and it is a 
material that supports in place the inorganic heat insulation material, 

[Detailed explanation of the invention] 

10001] 

The present invention is an invention about a catalytic converter used for 
the purification of exhaust gas from automobiles. And especially the 
present invention is an invention about a catalytic converter that is 
characterized by the fact that it has a heat insulation structure that is 
formed by the simultaneous use of an inorganic heat insulation material 
and an inorganic sheet material. 

£0002] 

[Previous technology] 

The catalytic converters used for the purification of exhaust gas and 
loaded in automobiles can be generally classified into the shown according 
to Figure 1 clamp shell type and the shown according to Figure 2 pressure 
inserted type. The first type converters have a structure that is formed 
3 



from a catalyst supporting material (body) 4, and the metal manufactured 
she is 21 and 22, that are divided into two halves and that cover the outer 
surface of this catalyst supporting material, and in the space between 
those an inorganic sheet 3 and a seal layer, that is wrapped along the axial 
direction of a metal net 5, are inserted. On the other hand, in the latter 
case, it is a material where on the outer surface of the above described 
catalyst supporting material 4, a seal layer formed from an inorganic sheet 
3 and a metal net 5, is wrapped in advance, and then this is pressure 
inserted into the shell 23, which has been manufactured from metal 

[0003] 



Usually, the above described inorganic sheet 3 s a material that is formed 
as a mixture of silica, or alumina type ceramic fiber, non-expandable 
vermiculite, inorganic bonding material and organic elastic material is 
shaped into a sheet form, and this is the seal layer that is used in order to 
eliminate the leakage of the exhaust gas from the space between the above 
described metal shell 2 and the catalyst supporting material 4. 

[0004] 



However, in recent years, because of the improved performance of the 
automobiles and the different types of law regulations, the temperature of 
the exhaust gas has been significantly increased, and by using the shown 
according to Figure 1 and Figure 2 catalytic converters of the previous 
technology, the thermal resistance properties of the above described 
inorganic sheet have become insufficient and it has become difficult to 
guarantee sufficient sealing properties. And because of this reason, due to 
the heat of the high temperature exhaust gas, the expansion (swelling) 
properties of the non-expandable vermiculite inside the inorganic sheet 
are deteriorated, and because of that, it is considered that due to the 
pressure pulsation of the exhaust gas the inorganic sheet is eroded. 

[0005] 

As measures in order to solve the above described problems that are 
inherent to the previous technology, in the case of the damp shell type 
catalytic converter, also the 2 cone type catalytic convenor has been 
invented with the goal that the durability properties of the seal layer, that 
4 



is manufactured from an inorganic sheet are sustained. In this case 
around the catalyst supporting material 4, as it is shown according to the 
presented in Figure 3, the manufactured from metal press parts 61, 62 
(here below, called cones), are pUced and together with that these 

^Tcf^Z^f If 1 md ^^ depending on the requirements, in 
ttw space between the above metal shells 21 and 22 and the cones 61 and 
b2, the inorganic heat insulation material 7, is inserted and placed, and by 
that the exhaust gas heat that is propagated to the metal shells is 
insulated and due to that the thermal deformation of the above described 
metal shells 21 and 22, is suppressed. Because of such a structure (the two 
cone type structure), there is no propagation of the exhaust gas heat to the 
metal shells, and it is possible to expect that even when exhaust gas that 
has higher temperature than in the past, flows into the catalyst supporting 
material, the exhaust gas purification capability, after the initial start up 
of the engine, would be increased. F 

[0006] 

[Problems solved by the present invention] 

However, in the case of this 2 cone structure type catalytic converter, the 
cones 61 and 62 are pressed parts that are made using stainless steel plate 
and because of that as in the case of the metal shell, they thermally expand 
from the exhaust gas heat, and because of the mutual interference with the 
catalyst supporting material 4, there is the risk that the catalyst supporting 
material 4 would be damaged. As a countermeasure in order to eliminate 
this interference, it has been necessary to maintain a gap between the 
cones 61 and 62 and the catalyst supporting i ' 

[0007] 



However, if a gap such as the above described is provided, the heat from 
the exhaust gas attacks the metal shell and the inorganic sheet and because 
of that a thermal deformation of the metal shell or a thermal deterioration 
of the inorganic sheet occur, and hence it has been difficult to completely 
suppress the scattering of the inorganic sheet Also, in the case when in the 
space between the cone parte 61 and 62 and the metal shells 21 and 22, an 
inorganic heat insulation material is inserted, the same way as it has been 
described here above, an attack of the exhaust gas is received from the 
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space between the cones 61 and 62 and the catalyst supportine material 4 
and because of that there is the problem that it is said Sat the inorganic 
heat insulation material can be easily significantly scattered. And as a 
solution measure in order to resolve such problem point the structure has 
o^JSh f re by US ? 8 8 formed a stainless steel mesh 

™£i » f ' ber f' c - CTOSSed materia1 ' * e ^ between the cones and the 
^lll St lT 3 maferial is fiiied ' however < either of these cases, the 
number of the parts is increased and together with that the cost is also 
increased. 



10008] 



Then, the present invention is an invention where the problems pertaining 
to the previous technology have been considered and where by suppressing 
Je heat from the exhaust gas that reaches to the metal shell* the § 
deformation of the metal shells is eliminated, and the durability properties 
of the above described inorganic seal material, are increased. Also, 



another goal of the present invention is to suggest a catalytic convenor, 
used for exhaust gas purification that has excellent heat resistance 
properties and durability properties, at a low cost 



[0009] 



[Measures m order to solve the problems] 

In order to practically realize the above described goals rigorous 
experiments have been performed and as a result from that the authors of 
the present invention have invented a catalytic converter used for the 
purification of exhaust gas characterized by the fact that it is a catalytic 
convenor, which has a structure that is formed from a columnar shaped 
catalyst support body, a cyMndrically shaped or divided into halves metal 
shells, that cover the outer side of this catalyst supporting material, and an 
inorganic sea! layer, which is enclosed in the space between these; where 
at the inner draimf erence surface of the metal shells in the vicinity of both 
end parts in the axial direction of the above catalytic converter, an 
inorganic heat insulation material is adhered through a net, that is 
manufactured from metal. 

[0010] 
8 



Regarding the adhesion of the above described inorganic heat insulation 
material to the Inner circumference surface of the metal shell, it is 
preferred that it is done at the region from both end parts of the catalytic 
converter in the axial direction to both end parts of the seal layer that has 
been wrapped on the outer circumference part of the catalyst supporting 
material. Also, it is preferred that the attachment of the above described 
inorganic heat insulation material to the inner circumference surface of t 



metal shells, is done as the area is made to be the area from both end parts 
of the catalytic converter in the axial direction to the area that connects 
the catalyst supporting material and each end part of the seal layer. Then, 
it is preferred that as the above described inorganic heat insulation 
material and the inorganic sheet that is used as the seal layer, a material is 
used made from an inorganic fiber material that is formed from at least 
one type or two and more types of materials selected from the group of 
alumina, silica, alumina - silica and glass, where the thickness of that 
material is in the range of 2 ~ 6 mm, and the filling density is in the range 
of 0.10 ~ 0.50 g/ cm3. And then also, it is preferred that the above described 
metal net is a stainless steel net where the wire diameter is in the range of 
50 ~ 300 microns, and the openings are in the range of # 20 - 150 mesh, 
and it is spot welded to the inner circumference surface of the metal shell 
and it is a material that supports in place the inorganic heat insulation 
material 

10011] 

The essential characteristic of the present invention is the point that on the 
gas inlet - outlet side corresponding to the metal shell inner circumference 
surface in the vicinity of both end parts of the converter in the axial 
direction, namely, on the region that stretches from both its end parts to 



both end parts of the catalyst supporting material, an inorganic heat 
insulation material is ad hered through the insertion of stainless steel 
manufactured net in between them. The primary reason for the adhesion 
of th inorganic heat insulation material in this region is in order to 
eEminate the exhaust gas penetration to the seal layer that is formed from 
the metal shells and the inorganic sheet material, and by that it is possible 
to significantly increase the durability properties of the above described 



metal shells and seal layer. A second reason for that is that because of the 
fact that the end parts of the heat insulation material and the stainless 
steel manufactured net are bonded to each end of the catalyst supporting 
material, by that there are no "deviations* of the above described catalyst 
supporting material in the axial direction. And because of that as the seal 
layer it becomes possible to advantageously use an inorganic sheet with a 
low filling density (010 ~ 0.50), which has not been possible according to 
the previous technology structure from the point of view of the holding 
properties capability, and it becomes possible to practically realize a cost 
reduction. 

[0012] 

According to the present invention, as the inorganic sheet (material) used 
as the seal layer and as the inorganic heat insulation material it is possible 
to use one type or more types of inorganic fiber materials selected from the 
group of alumina, silica, alumina ~ silica, and glass. As the reason for the 
adherence to these materials, it is the fact that compared to the 
expandable seal materials that have been used according to the past 
technology, they do not undergo a deterioration due to the heat from the 
exhaust gas, and because of that it is possible to significantly increase the 
critical temperatures for their application and usage. 

[0013] 

According to the present invention, regarding the reason why the thickness 
of the seal layer that is formed from an inorganic sheet (material), is 
limited within the range of 2 ~ 6 mm, it is because of the fact that if this 
thickness is less than 2 mm, the heat insulation properties are insufficient 
and the heat of the exhaust gas is propagated to the metal shells, and due 
to that there is a thermal deformation of the metal shells. On the other 
hand, in the case when the thickness exceeds 6 mm, the diameter of the 
catalyst converter body itself becomes too large, and in practice, it becomes 
difficult to be loaded into the automobile. 

[0014] 

Regarding the reason why the filling density of the seal layer that forms 
the inorganic sheet (material) according to the present invention, is within 
8 



the range of 0,10 - 0,50 g/cm3, it is because of the following: if the filling 
density is less than 0.10 g/ cm3, the predetermined holding strength is not 
obtained, and because of the pressure pulsation of the exhaust gas there is 
the danger of scattering of the sheet material; and on the other hand, in 
fee case when the filling density is larger than 0.50 g/ cm3, there Is the 
danger that the inorganic fiber would be fractured and lost Moreover, it is 
even more preferable that the filling density of this seal layer is within the 
rangeof0.20-0.40g/cma ~ 

[0015] 

Regarding the reason why for the manufactured from stainless steel net, 
that is used for welding and fixing in order to adhere the inorganic heat 
insulation material to the inner circumference surface of the metal shell, 
the diameter of its wire is limited within the range of 50 - 300 microns, it is 
because of the following: if the wire diameter is finer than 50 microns, the 
durability properties are insufficient, and the net is destroyed and the heat 
insulation material is scattered, and in the case when the wire diameter 
exceeds 300 microns, the net body itself becomes a body with high rigidity 
properties, and the catalyst supporting material is damaged. Also, 
regarding the reasons why the dimensions of the net openings are within 
the range of # 20 ~ # 150 mesh, it is because of the fact that if it is less than 
#20 mesh, the heat insulation material is scattered through the opening 
parts, and if it is higher than # 150 mesh, the rigidity properties of the net 
body itself become high, and the catalyst supporting material is damaged. 

[0016] 

Moreover, regarding the region for the adhesion of the inorganic heat 
insulation material and the stainless steel manufactured net onto the inner 
circumference surface of the metal shells, it is done so that they cover the 
whole region that stretches from both end parts of the catalyst converter 
in the axial direction to both end parts of the seal layer that has been 
wrapped and adhered onto the outer circumference part of the catalyst 
supporting material Regarding the reasons why the adhesion is limited to 
this region, it is because of the following: if the inorganic heat insulation 
material does not connect to the end parts of the catalyst supporting 
material, high temperature exhaust gas flows in from the gap, and it 
transfers its heat to the metal shells, and because of that the above 
9 



described metal shells undergo a thermal deformation, and not only that, 
but also, there is an attack on the seal layer, and it is deteriorated, and tills 
becomes a reason for Its scattering. 

[0017] 

[Practical Examples] 
Practical Example 1 

By using the diagram shown in Figure 4 an explanation of the practical 
implementation example will be given, of a catalytic converter used for 
exhaust gas purification according to the present invention, Regarding the 
converter according to the present invention, as it is shown according to 
the diagram presented in Figure 4, it is a catalytic converter that has a 
structure formed from the columnar shaped catalyst support body 4, the 
cylindrical^ shaped metal shells 21 and 22, that cover the outer side of this 
catalyst supporting material, and the inorganic seal layer 3, which is 
enclosed in the space between these; where at the inner circumference 
surface of the metal shells in the vicinity of both end parts in the axial 
direction of the above catalytic converter, the inorganic heat insulation 
material ? is adhered through the net 8, that is manufactured from metal. 

[0018] 

Here, the above described seal layer 3 and the inorganic heat insulation 
material 7 are an alumina fiber mat material, and it has been specified so 
that its filling density is 0.30 g/cm3. Moreover, regarding the range of the 
adhesion of the above described inorganic heat insulation material 7 on the 
inner circumference surface of the metal shells 21 and 22, it is made to be 
the region that stretches from both end parts of the catalytic converter 1 in 
the axial direction to both end parts of the above described seal layer 3, 

[0019] 

After that, as the manufactured from stainless steel net 8, a stainless steel 
net is used where the wire diameter is 150 microns and the openings are 50 
mesh, and it is placed on the inner circumference surface of the metal sheHs 
21 and 22, and the above described inorganic heat insulation material is 
10 



welded onto that net, and by that it is fixed and held in position 
Moreover, regarding the region of the adhesion of the above described 
stainless steel manufactured net onto the inner circumference surface of 
the metal shells, it is made to be the region that stretches from both end 
parts of the catalytic convenor in the axial direction and connecting to 
each of the ends of the above described catalyst supporting materia! 4 and 
seal layer 3, 

[0020! 

Reference Example! 

As a comparative example for the present invention, an exhaust gas 
purification catalytic converter will be explained by using the diagram 
presented in Figure 3. As it is shown according to Figure 3, in the case of 
the reference example catalytic converter 1 used for the purification of 
exhaust gas, it has a structure where the columnar shape catalyst 
supporting material 4 that has been wrapped by the thermally expandable 
seal layer 3, is provided, and the cones 61 and 62 are provided that are 
placed so that there is a gap of approximately at least 05 mm or more with 
the above catalyst supporting material, and together with that this is 
enclosed within the metal shells 21 and 22, and in the gap between these 
metal shells 21 and 22 and the cones 61 and 62, a ceramic fiber mat material 
is inserted. 



[0021] 

[Results from the present invention] 

As it has been explained here above, according to the present invention, it 
is possible to suggest a catalytic converter used for the purification of 
exhaust gas that has high thermal resistance properties and high 
durability properties, 5 

[Simple explanation of the Bgrnm] 

[Figure 1] 



Figure 1 represents a disassembled three-dimensional view of the clamp 
11 



shell type catalytic 
[Figure 2] 

Figure 2 represents disassembled three-dimensional view of the 
inserted type catalytic converter. 

[FigureSj 

^l^™ S t diSaSSembled ^^nsionalviewofthe2cone 
type catalytic converter. 

[Figure 4] 

Figure 4 represents a disassembled three-dimensional view of the 
catalytic converter according to the present invention. 
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